REMARKS 

A. Status of the Claims 

Claims 1-32 were filed. Claim 24 was amended in the response to the first Office Action. 
Claims 16, 26, 28, 30, and 32 were amended and claim 19 was cancelled in the response to the 
second Office Action. Claims 3, 4, 7 and 8 have been cancelled to expedite prosecution, and not 
in acquiescence to the Office's rejection of them. That may be prosecuted at a later time, 
potentially in a continuing application. Claims 26 and 27 have been cancelled. Original 
claim 19, which was cancelled in the last response, has been added back in as new claim 33, and 
claim 20 has been amended to correctly depend from new claim 33. Claim 34 has been added. 
Thus, claims 1, 2, 5, 6, 9-18, 20-25 and 28-34 will be pending upon entry of the requested 
amendments. 

B. The Rejections Based on References C4-C13 Are Overcome 

The Office rejects claims 1-18 and 20-32 under 35 U.S.C. f 102(b) or 35 U.S.C. H 103(a) 
over references C4-C13 submitted with the February 4, 2004 Information Disclosure Statement 
as "being on public use [sic] and/or sale in this country by the applicants more than one year 
prior to the date of appUcation for patent." Final Action at page 2. Applicants traverse. 

The pending claims (i.e., claims 1, 2, 5, 6, 9-18, 20-25 and 28-34) are all entitled to the 
priority date of October 5, 2001, the filing date of the parent application to which this application 
claims priority. These claims (save new claim 34) are identical to originally-filed claims 1-28 
from the parent case. The claims correspond as follows: 
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New claim 34 is similar to original claim 1 from the parent case, and is fully supported by the 
disclosure of the parent case. A copy of the parent case is attached as Exhibit A. 
1. Reference C4 

As described in the February 4, 2004 IDS, reference C4 is not 102(b) prior art to the 
pending claims because (a) the pending claims are entitled to an October 5, 2001 priority date, 
and (b) the IDS states only that "[r]eference C4 shows a system that was in pubhc use more than 
one year prior to the filing date of this appUcation, November 2, 2001." The IDS does not state 
that the reference C4 system was in pubhc use more than one year prior to the October 5, 2001 
fihng date of the parent application. There is no statement in the IDS that quaUfies reference C4 
as 35 U.S.C. 1 102(a) prior art. 

Applicants are currently trying to determine if reference C4 was in public use more than 
one year prior to October 5, 2001. If applicants determine that it was, however, reference C4 still 
does not anticipate or render any of the pending claims obvious. The Office states that "[t]he 
only element of the claims not clearly seen in these references is the service opening of claims 

14, 15 and 24-27 " Final Action at pages 2-3. The Office's statement is inaccurate, and does 

not satisfy the Office's burden of estabUshing a prima facie case of anticipation or obviousness. 

C4 does not disclose or suggest the first plurahty of gas-relief passageways recited in 
independent claim 1. For at least this reason, claim 1 and its dependents are patentable over C4. 
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C4 does not disclose or suggest "a second membrane coupled to the first membrane so as 
to define gas-relief openings between the first and second membranes[,]" nor is the C4 covering 
system configured such that when placed over a body containing some liquid and used, gas firom 
the body is directly vented to atmosphere through at least one of the gas-relief openings, as 
recited in amended independent claim 16. For at least these reasons, claim 16 and its dependents 
are patentable over C4. 

C4 does not disclose or suggest "forming gas-reUef passageways" or "elevating at least a 
portion of the first membrane: ... so that gas fi-om the body is directly vented to atmosphere 
through at least one of the gas-relief passageways" as recited in independent claim 28. For at 
least these reasons, claims 28 and 29 are patentable over C4. 

C4 does not disclose or suggest "coupling a second membrane to the first membrane so as 
to define gas-relief openings between the first and second membranes" or "elevating the gas- 
relief openings over the body so that gas from the body is directly vented to atmosphere through 
at least one of the gas-relief openings" as recited in independent claim 30. For at least these 
reasons, claims 30 and 31 are patentable over C4, 

C4 also does not disclose or suggest "positing the covering system to allow gas from the 
body to vent directly to atmosphere around the outer edge of the first membrane" as recited in 
independent claim 32. For at least this reason, claim 32 is patentable over C4. 

2. References C5-C13 

The Office states that applicants "admitted" that the device shown in references C5-C13 
was "on sale or public use [sic] more than one year before filing the application." Applicants did 
not admit this. A simple reading of the Morgan declaration and the February 4, 2004 IDS makes 
this clear. For instance, there is no statement in either the Morgan declaration or the IDS that the 
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device shown in C5-C13 was offered for sale. Thus, the Office's on-sale allegation lacks support 
and is improper. 

Regardless of whether the Office's public use allegation has merit, and applicants do not 
in any way concede that it does, none of the pending claims are anticipated under 102(b) or 
rendered obvious under 103(a) by C5-C13. All the pending claims are entitled to a priority date 
of October 5, 2001. For references C5-C13 to qualify as 102(b) prior art, any public use of the 
device shown in those references must have occurred more than one year prior to October 5, 
2001, i.e., before October 5, 2000. 35 U.S.C. Tf 102(b) ("the invention was . . . in public use . . . 
in this country, more than one year prior to the date of the application") (emphasis added); see, 
e,g„ Argus Chem. Corp. v. Fibre Glass-Evercoat Co,, 759 F.2d 10, 11-12 (Fed. Cir. 1985) 
(noting that 102(b) on sale date must have occurred "prior to August 7, 1960" for an application 
with a filing date of August 7, 1961). The only activities discussed in the IDS and Morgan 
declaration occurred on either October 5 or October 6, 2000, i.e., not before October 5, 2000 as 
required to constitute a public use. The Office is therefore requested to withdraw the rejections 
based on C5-C13. 

3. Claims 3, 4, 7 and 8 

These claims have been canceled to expedite prosecution. Applicants do not concede that 
these claims are anticipated or rendered obvious by C4-C13. Applicants may elect to prosecute 
these claims at a later time, such as in a continuing appUcation. 
C. Claims 1, 2, 5, 6, 9-13, 16-18 and 20-23 Are Not Anticipated by Wilson 

The Office maintains its rejection of claims 1-13 and 16-23 as being anticipated by U.S. 
Patent No. 4,438,863 to Wilson et al. (Wilson). Applicants traverse. 
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L Claims 1 and Its Dependents 

Independent claim 1 is directed to a covering system that includes a first membrane and a 
first flotation member coupled to the first membrane. The first flotation member includes a first 
float and a first float compartment membrane, which is coupled to the first membrane. The 
covering system also includes, in relevant part, a first plurality of gas-relief passageways 
positioned either within the first float compartment membrane, or within the first 
membrane and adjacent the first fiotation member. A non-limiting example of gas-relief 
passageways positioned within a float compartment membrane is depicted in FIG. 2, which 
shows "gas-relief passageways 26 positioned within float compartment membranes 24 and 25[.]" 
Application at page 12, lines 29-31. A non-limiting example of gas-reUef passageways 
positioned within a membrane and adjacent a flotation member is depicted in FIG. 1, which 
shows "gas-reUef passageways 26 positioned within membrane 10 and adjacent to flotation 
member 20." Application at page 12, Unes 8-9. Wilson fails to teach or suggest the claimed furst 
plurality of gas-relief openings. 

The Office asserts that Wilson discloses a "plurality of gas relief vents (col 3 lines 30-43; 

34-fig 4) " Final Action at page 2. However, a "pluraUty of gas reUef vents" is not all that is 

required by independent claim 1 . Instead, claim 1 requires a plurahty of gas-relief passageways 
"positioned either: within the first float compartment membrane, or within the first 
membrane and adjacent to the first flotation member[.]" See claim 1 (emphasis added). The 
Office has not pointed to any gas-relief passageways in Wilson (because there are none) that are 
within either the claimed first membrane or the claimed first float compartment membrane. 

In the past, the Office has asserted that "there are gaps between the straps 34 forming gas 
relief passageways," July Action at page 5. That is irrelevant. The limitation in question 
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requires gas-relief passageways within a membrane, not gaps between straps. Moreover, 

straps 34 are not membrane 10 (which the Office asserts qualifies as the claimed first membrane) 

or sleeve 28 (which the Office asserts qualifies as the claimed first float compartment 

membrane). See Final Action at page 4. 

In its February 17, 2004 Final Office Action, which was replaced by the March 10, 2004 

Final Office Action, the Office stated in response to applicants' previous arguments: 

Argument re the gas relief passageways in claim [sic] 1-13: see passageways 48 
(col 4 lines 55-66, fig 4-7), and passageways 34 (fig 4). 

"Passageways 48" do not meet the claimed gas-rehef passageways. They are triangular gaps 
defined by cover 10, strings 44 and the surface of the contained liquid 18. Passageways 48 are 
not positioned within membrane 10 or within the sleeve 28 that encases the flotation block 22 
that make up string 44. This is clear firom Wilson FIG. 6: 



FIG.G 




For all these reasons, independent claim 1 and its dependents are not anticipated by 
Wilson. Applicants request that the Office withdraw the rejection and allow these claims. 
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2. Claims 16 

Independent claim 16 has been amended to remove the previously added limitations from 
claim 19, and add a 'Vherein" clause that distinguishes Wilson. Claim 16 is directed to a 
covering system that includes a first membrane having a width; a first float coupled to the first 
membrane, the first float having a width that is not more than twenty-five percent of the width of 
the first membrane; and a second membrane coupled to the first membrane so as to define gas- 
relief openings between the first and second membranes. Claim 16 now specifies that the 
covering system is configured such that when it is placed over a body containing some Uquid and 
used, gas from the body is directly vented to atmosphere through at least one of the gas-relief 
openings. Wilson's cover system is not configured in this manner. Therefore, it does not 
anticipate claim 16 or any of its dependents. 

The Office points to "space 32" and "vent openings (38)" in its analysis. Regardless of 
which of these items the Office considers to qualify as the claimed gas-relief openings, claim 16 
is not anticipated or rendered obvious by Wilson because Wilson's cover system is not 
configured such that, when placed over a body containing some liquid and used, gas from the 
body is not directly vented to atmosphere through at least one of space 32 or conduit 
openings 38. This configuration is not taught or suggested by Wilson. In fact, Wilson teaches 
away from this configuration because Wilson discloses that all of the gas that rises off of the 
liquid over which cover 10 is placed is routed to conduit 36 before it ever reaches the 
atmosphere. Col. 4, lines 63-66. Thus, any gas that eventually leads to the atmosphere does so 
indirectly by going through conduit 36 first. The Office admits that Wilson "does not teach 
venting directly to the atmosphere" on page 6 of the Final Action. 
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Furthermore, there is no motivation to combine Vogel's (U.S. Pat. No. 6,136,194's) 
teachings with those of Wilson, as the Office suggests on page 6. Wilson teaches away from 
such a combination because Wilson's explicit purpose is to collect gas, not allow it to escape. 
See Wilson at col. 1, lines 58-62; col. 3, lines 21-25 (describing "fluid-tight" attachment between 
cover 10 and container 12); and col. 4, lines 63-66 ("gases rising from the liquid against all 
portions of the underside of the cover 10 are routed to the conduit 36"). The teachings of the two 
references are therefore not properly combinable. Moreover, to the extent that escaping gas is 
taught by Wilson, Wilson addresses the issue using "vent openings . . . provided at spaced 
intervals along the cover perimeter[.]" See Wilson col. 5, lines 29-32 and FIG, 2. Thus, there is 
no reason to modify Wilson teachings with Vogel's because Wilson already teaches vent 
openings. See Ruiz v. AB. Chance Co,, 57 USPQ2d 1161, 1168 (Fed. Cir. 2000) ("Specifically, 
there were no findings on whether there was a disadvantage to the prior systems, such that the 
*nature of the problem' would have motivated a person of ordinary skill to combine the prior art 
references."). 

For at least these reasons, claim 16, and all its dependent claims, are patentable over 
Wilson. Applicants request that the Office withdraw the rejection of these claims and allow them 
to issue. 

D. Claims 26 and 27 Have Been Canceled 

The Office rejects these claims over Wilson in view of reference CI. Applicants have 
canceled these claims, so the rejection is moot. 

E. Claims 28-32 Are Patentable over the Asserted Combination of Wilson and Vogel 
The Office rejects these claims as being obvious over Wilson in view of Vogel. 

Applicants traverse. 
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1. Claims 28 and 29 

Independent claim 28 is directed to a venting method that includes coupling a first 
membrane to a first flotation member. The first flotation member includes a first float and a first 
float compartment membrane. The coupling includes coupling the first float compartment 
membrane to the first membrane. The venting method also includes, in relevant part, forming 
gas-relief passageways either within the first float compartment membrane, or within the first 
membrane and adjacent the first flotation member. Wilson fails to teach or suggest the claimed 
forming for at least the same reasons set forth above with respect to claim 1 . Vogel does not cure 
Wilson's teachings in this regard. 

The method also includes elevating at least a portion of the first membrane so that gas 
firom a body containing some liquid is directly vented to atmosphere through at least one of the 
gas-relief passageways. The Office asserts that Vogel fills this gap in Wilson's teachings, but it 
does not. The two are not properly combinable because Wilson teaches away firom, and has 
already solved, the gas escape teachings of Vogel (see discussion above with respect to claim 
16). 

For at least these reasons, claim 28, and its dependent claim 29, are patentable over the 
asserted combination of Wilson and Vogel. Applicants request that the Office withdraw the 
rejection of these claims and allow these claims to issue. 

2. Claims 30 and 31 

Independent claim 30 is directed to a venting method that includes coupling a first 
membrane having a width to a first float having a width that is not more than twenty-five percent 
of the width of the first membrane. The method also includes, in relevant part, coupling a second 
membrane to the first membrane so as to define gas-relief openings between the first and second 
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membranes; and elevating the gas-relief openings over the body so that gas from the body is 
directly vented to atmosphere through at least one of the gas-relief openings. 

The asserted combination of Wilson and Vogel fails with respect to this claim for the 
reasons provided about with respect to claim 16. The teachings of the two references are not 
properly combinable because Wilson teaches away from, and has already solved, the gas escape 
teachings of Vogel. 

For at least these reasons, claim 30, and its dependent claim 31, are patentable over 
Wilson. Applicants request that the Office withdraw the rejection of these claims and allow 
these claims to issue. 

3. Claim 32 

Claim 32 is directed to a method of venting gas from a body containing some Uquid. The 
method includes placing a covering system over the body and, in relevant part, positioning the 
covering system to allow gas from the body to vent directly to atmosphere around the outer edge 
of the first membrane of the covering system. 

Wilson teaches away from allowing gas from the liquid 18 in container 12 to vent directly 
to atmosphere around the outer edge of cover 10 because cover 10 is sealed in Uquid-tight 
fashion to container 12 by peripherally continuous anchorage apparatus 20 (see FIG. 2). Wilson 
also teaches that vent pipes 64 and vent openings 66 may be used to carry off gases before they 
reach (if it were possible) the edge of cover 10. See FIG. 2 and Wilson col. 5, lines 26-32. Thus, 
there is no reason to look elsewhere in the art for allowing gas to escape to atmosphere around 
the outer edge of cover 10: doing so would render Wilson unsatisfactory for its intended purpose. 
Vogel and Wilson are therefore not properly combinable. 
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For at least this reason, claim 32 is patentable over Wilson. Applicants request that the 
Office withdraw the rejection of this claim and allow it to issue. 

F. New Independent Claim 34 Is Patentable 

New independent claim 34 is patentable over references C4-C13 for the reasons provided 
above. Claim 34 is also patentable over Wilson for at least the reasons provided above. 

G. Arguments Reserved for Dependent Claims 

Each of the present dependent claims is patentable over the cited art for at least the 
reasons that their respective independent claims are patentable. Applicants reserve the right to 
provide additional arguments in support of the patentabihty of the present dependent claims 
should doing so become necessary. Applicants do not acquiesce to any of the Office's arguments 
or statements concerning the patentability of the present dependent claims, 

H. Petition for Extension of Time 

Pursuant to 37 C.F.R. § 1.136(a), Applicants petition for a three-month extension of time 
in which to respond to the final Office Action mailed March 10, 2004. If the check for this 
extension of time has been omitted, or if any fees are due, the Commissioner is authorized to 
deduct any fees required for any reason relating to the enclosed materials under 37 C.F.R. §§ 

I. 16 to 1.21 from Fulbright & Jaworski Deposit Account No.: 50-1212/IAEC:006US/MTG. 
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I. Conclusion 

The pending claims are in condition for allowance. Should Examiner Menon have any 
questions concerning this application, the Examiner is invited to contact applicants' attorney at 
(512) 536-3031. 
Date: September 10, 2004 

FULBRIGHT & JAWORSKI L.L.P. 
600 Congress Avenue, Suite 2400 
Austin, Texas 78701 
(512) 536-3031 




MarRT. 
Reg. No. 44,699 
Attorney for Applicants 
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1 BACKGROUND OF THE INVENTION 

2 1 . Field of the Invention 

3 The present invention relates generally to covers for liquid-retaining structures, 

4 covering systems that utilize such covers, and venting methods. 

5 2. Description of Related Art 

6 Covers for liquid-retaining structures, such as lagoons, ponds, basins, and tanks, 

7 have existed for many years. Such liquid-retaining structures have been used in a variety 

8 of environments, including holding fresh water or wastewater for industrial, municipal, 

9 and/or agricultural operations, and the like. Covers have been used to address issues such 

10 as odors, algae growth, heat loss, and gas production and collection associated with the 

11 retained liquids. Such gases include, for example, methane and hydrogen sulfide. 

12 Examples of such covers include those found in U.S. Patent Nos. 3,991,900, 4,438,863, 

13 5,265,976, 6,136,194, 4,294,589, 5,400,549, and 5,562,759. 

14 Despite their utility in certain areas, current covers do not offer a simple, 

15 inexpensive way to address issues such as odor control or algae control while providing 

16 the ability to release gas at the same time. While certain of the covers identified above, 

17 such as those depicted in U.S. Patent Nos. 5,400,549 and 5,562,759 (the disclosures of 

18 both of which are incorporated herein by reference) provide for a modular construction, 

19 the disclosed modules include large, insulative enclosures that span nearly the entire 

20 space of the module. As a result, the modules are expensive. Additionally, while gaps 

21 exist between the connected modules through which gas may escape, the covers lack a 

22 controlled gas-release system that does not depend upon modules being connected to 

23 each other. Of the non-modular covers that exist, some employ expensive, complicated 

24 systems of gas control that include pipes for directing the gas and pumps to stimulate the 

25 movement of the gas. 

26 SUMMARY OF THE INVENTION 

27 The present covers, covering systems, and methods address the shortcomings of 

28 prior covers by providing a way to address issues such as odors, algae growth, and heat 

29 loss associated with the retaining various liquids, while permitting for the controlled 
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1 release of gases that are produced. This is achieved through covers and covering systems 

2 that may be modular and, as a result, well-suited to covering any liquid-retaining 

3 structure, from lagoons to tanks. The modules may take the form of the present 

4 membranes. The modules may also take the form of the present membranes that are 

5 coupled to one or more of the present flotation members. The modules may be connected 

6 together by, for example, permanent connections (e.g., welds) or connections that are 

7 temporary (such as fasteners). The present covers and covering systems may be provided 

8 with various anchoring structures that allow the cover or covering system to be affixed to 

9 various structures such as pond banks or tank sides. By doing so, the likelihood that wind 

10 can get beneath the cover or covering systems and impair its effectiveness can be reduced 

11 or eliminated. Furthermore, the present covers and covering systems may be formed in 

12 part from membrane(s) that float by virtue of the material from which they are made 

1 3 and/or by virtue of the present flotation members. 

14 In one embodiment, the present invention is a covering system that includes a first 

1 5 membrane and a first flotation member coupled to the first membrane. The first flotation 

16 member includes a first float and a first float compartment membrane, and the first float 

17 compartment membrane is coupled to the first membrane. The covering system also 

18 includes a first plurality of gas-relief passageways positioned either within the first float 

19 compartment membrane, or within the first membrane and adjacent to the first flotation 

20 member. At least one of the gas-relief passageways within the first plurality is structured 

21 so that gas flows unobstancted through it when the system is used. 

22 In another embodiment of this covering system, the first float is sealed in the first 

23 float compartment membrane. In another embodiment of this covering system, the first 

24 float compartment membrane is coupled to either an upper siu-face or a lower surface of 

25 the first membrane, and the first float is positioned between the first membrane and the 

26 first float compartment membrane. In another embodiment of this covering systOTi, the 

27 first flotation member is coupled to the first membrane so as to elevate the first plurality 

28 of gas-relief passageways above at least a portion of the first membrane when the system 

29 is used. 
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1 In still another embodiment of this covering system, the covering system includes 

2 a second flotation member coupled to the first membrane. The second flotation member 

3 includes a second float and a second float compartment membrane, and the second float 

4 compartment membrane is coupled to the first membrane. The second flotation member 

5 is spaced apart jfrom the first flotation member. This embodiment of the covering system 

6 also includes a first elongated weight positioned on an upper surface of the first 

7 membrane and between the first and second flotation members. 

8 hi yet another embodiment of this covering system, the covering system includes 

9 a second elongated weight positioned on an upper surface of the first membrane at an 

10 angle to either the first flotation member, the second flotation member, or the first 

1 1 elongated weight. 

12 hi yet another embodiment of this covering system, the covering system includes 

13 an anchor system coupled to an edge of the first membrane. In one embodiment, the 

14 anchor system includes a weighted member extending along and coupled to at least a 

15 portion of the edge of the first membrane. In another embodiment of this covering 

16 system, the anchor system fiirther includes a connector coupled to the edge of the first 

17 membrane. The connector may include a sleeve. 

18 In still another embodiment of this covering system, the covering system fiuther 

19 includes a service opening positioned within the first membrane. The service opening 

20 may be defined by a service opening edge and may be spaced apart fi-om the first 

21 flotation member and the first plxirality of openings. In this embodiment, the covering 

22 system fiirther includes a second flotation member coupled to the first membrane so as to 

23 elevate the service opening edge above a body containing some liquid when the system is 

24 used. In this embodiment, the covering system also includes a service opening 

25 membrane coupled to the service opening edge. A service opening weight may be 

26 coupled to the service opening membrane and spaced apart fi"om the service opening 

27 edge. 

28 In another embodiment, the present invention is a covering system that includes a 

29 first membrane having a width and a first float coupled to the first membrane, the first 

30 float having a width that is not more than twenty-five percent of the width of the first 



-4- 



1 membrane. In this embodiment, the covering system also includes a second membrane 

2 that is coupled to the first membrane so as to define gas-relief openings between the first 

3 and second membranes. 

4 In another embodiment of this covering system, the first float is sealed in a first 

5 float compartment membrane, and the first float compartment membrane is coupled to 

6 the first membrane. 

7 In still another embodiment of this covering system, the first float is coupled to 

8 the first membrane with a first float compartment membrane, and the first float 

9 compartment membrane is coupled to either an upper surface or a lower surface of the 

10 first membrane. In this embodiment, the first float is positioned between the first 

1 1 membrane and the first float compartment membrane. 

12 In yet another embodiment of this covering system, the covering system also 

13 includes a second float that is coupled to the first membrane; the second float is spaced 

14 apart firom the first float; and a first elongated weight is positioned on an upper surface of 

1 5 the first membrane and between the first and second floats. In yet another embodiment of 

16 this covering system, the covering system further includes a second elongated weight 

17 positioned on an upper surface of the first membrane at an angle to either the first float, 

18 the second float, or the first elongated weight. 

19 In still another embodiment of this covering system, the covering system includes 

20 an anchor system coupled to an edge of the first membrane. In this embodiment, the 

21 anchor system includes a weighted member extending along and coupled to at least a 

22 portion of the edge of the first membrane. In another embodiment, the anchor system 

23 fiirther includes a connector coupled to the edge of the first membrane. In another 

24 embodiment, the connector includes a sleeve. 

25 In yet another embodiment of this covering system, the covering system has a 

26 service opening positioned within the first membrane, the service opening is defined by a 

27 service opening edge, and the service opening is spaced apart fi-om the first float and the 

28 gas-escape openings. In this embodiment, the covering system includes a second 

29 flotation member coupled to the first membrane so as to elevate the service opening edge 

30 above a body containing some liquid when the system is used, and a service opening 
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1 membrane coupled to the service opening edge. In another embodiment, this covering 

2 system further includes a service opening weight coupled to the service opening 

3 membrane and spaced apart from the service opening edge. 

4 In another embodiment, the present invention is a floating cover that includes a 

5 first membrane and a service opening positioned within the first membrane. The service 

6 opening is defined by a service opening edge. In this embodiment, the floating cover also 

7 includes a flotation member coupled to the first membrane so as to elevate the service 

8 opening edge above a body containing some liquid when the system is used. In this 

9 embodiment, the floating cover also includes a service opening membrane coupled to the 

10 service opening edge. In another embodiment, the floating cover includes a service 

11 opening weight coupled to the service opening membrane and spaced apart from the 

1 2 service opening edge. 

13 In another embodiment, the present invention is a venting method that includes 

14 coupling a first membrane to a first flotation member. The first flotation member 

15 includes a first float and a first float compartment membrane. The coupling includes 

16 coupling the first float compartment membrane to the first membrane. In this 

17 embodiment, the venting method also includes forming gas-relief passageways either 

18 within the first float compartment membrane, or within the first membrane and adjacent 

19 to the first flotation member. In this embodiment, the venting method includes elevating 

20 at least a portion of the first membrane so as to cause the first membrane to float when 

21 placed over a body containing some liquid, and so that gas from the body is 

22 unobstructedly vented to atmosphere through at least one of the gas-relief passageways. 

23 In another embodiment, the coupling includes welding the first float compartment 

24 membrane to the first membrane. 

25 In another embodiment, the present invention is a venting method that includes 

26 coupling a first membrane having a width to a first float having a width that is not more 

27 than twenty-five percent of the width of the first membrane; coupling a second membrane 

28 to the first membrane so as to define gas-relief openings between the first and second 

29 membranes; placing the coupled first and second membranes over a body containing 

30 some liquid; and elevating the gas-relief openings over the body so that gas from the 
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1 body is unobstructedly vented to atmosphere through at least one of the gas-relief 

2 openings. In another embodiment, the coupling the second membrane to the first 

3 membrane includes welding the second membrane to the first membrane. As used in this 

4 document, including the claims, welding one membrane to another membrane (or 

5 welding one thing to another) includes creating a continuous, elongated weld between the 

6 two, or creating one or more shorter welds between the two. 

7 In another embodiment, the present invention is a method of venting gas fi-om a 

8 body containing some liquid. The method includes placing a covering system over the 

9 body. The covering system includes a first membrane having an outer edge and a width 

10 and a first flotation member coupled to the first membrane. The first flotation member 

1 1 includes a first float and a first float compartment membrane. The first float has a width 

12 that is not more than twenty-five percent of the width of the first membrane and a first 

13 float compartment membrane, and the first float compartment membrane is coupled to 

14 the first membrane. The method also includes elevating portions of the first membrane 

15 above the body; and positioning the covering system to allow gas fi-om the body to vent 

16 to atmosphere around the outer edge of the first membrane. 

17 BRIEF DESCRIPTION OF THE DRAWINGS 

18 The following drawings form part of the present specification and are included to 

19 fiirther demonstrate certain aspects of the present covers and covering systems. The 

20 present covers, covering systems, and methods may be better imderstood by reference to 

21 one or more of these drawings in combination with the description of illustrative 

22 embodiments presented herein. 

23 FIG. 1 is a perspective view of one embodiment of the present covers and 

24 covering systems that includes a flotation member coupled to a membrane with fasteners. 

25 Also shown are a plurality of gas-relief passageways. 

26 FIG. 2 is a perspective view of another embodiment of the present covers and 

27 covering systems that includes three membranes and two flotation members. 
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1 FIG,3 is a side view (showing certain aspects in cross-section) of one 

2 embodiment of an anchor system coupled to one embodiment of the present covers and 

3 covering systems. 

4 FIGS. 4A-G illustrate various embodiments of the manner in which the present 

5 flotation members can be coupled to the present membranes through the use of welding. 

6 FIG. 5A-G illustrate various embodiments of the manner in which the present 

7 flotation members can be coupled to the present membranes through the use of fasteners. 

8 FIG. 6 depicts an enlarged, close-up view (showing certain aspects in cross- 

9 section) of a portion of one embodiment of the present covers and covering systems that 

10 illustrates that gas that collects in a gas pocket may pass through one of the present gas- 

1 1 relief passagewayis. 

12 FIG. 7 depicts a top view of one embodiment of the present covers and covering 

13 systems that illustrates multiple membranes and multiple flotation members coupled 

1 4 together to cover a rectangular area. 

1 5 FIG. 8A depicts a perspective view of a portion of one embodiment of the present 

16 covers and covering systems, which embodiment includes a service opening positioned 

17 within one of the present membranes and a service opening membrane coupled to the 

18 service opening edge that defines the service opening. The service opening edge is 

19 shown as being elevated via one of the present flotation members that takes the form of 

20 four floats. 

21 FIG. SB depicts the portion of the embodiment shown in FIG. 8 A, except the 

22 embodiment of the present flotation member takes the form of a single float. 

23 FIG. 9A depicts a perspective view of a portion of one embodiment of the presait 

24 covers and covering systems, which embodiment includes a service opening positioned 

25 within one of the present membranes and a service opening membrane coupled to the 

26 service opening edge that defines the service opening. The service opening edge is 

27 shown as being elevated via one of the present flotation members that takes the form of 

28 four floats, and multiple service opening weights coupled to the service opening 

29 membrane. 
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1 FIG. 9B dqjicts the portion of the embodiment shown in FIG. 9A, except the 

2 embodiment of the present flotation member takes the form of a single float. 

3 FIG. 10 depicts a view similar to the one shown in FIG. 6, and illustrates the 

4 width WF of one of the present floats and the width WM of one of the present 

5 membranes. 

6 FIG. 11 depicts a perspective view of one embodiment of the present covers and 

7 covering systems that includes two membranes coupled to each other so as to form 

8 multiple gas-relief openings between them. 

9 DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

10 As a preliminary matter, it should be noted that in this document (including the 

11 claims), the terms "comprise" (and any form thereof, such as "comprises" and 

12 "comprising"), "have" (and any form thereof, such as "has" and "having"), and "include" 

13 (and any form thereof, such as "includes" and "including") are open-ended transitional 

14 terms. Thus, a thing (such as a covering system, a cover, or a venting method) that 

15 "comprises," "has," or "includes" one or more elements possesses those one or more 

16 elements, but is not limited to only possessing those one or more elements. For example, 

17 a covering system "comprising" a first membrane, a first flotation member, and a first 

18 plurality of gas-relief passageways is a system that has, but is not limited to only having, 

19 these items. In other words, the covering system possesses a first membrane, a first 

20 flotation member, and a first plurality of gas-reUef passageways, but is not excluded firom 

21 possessing additional elements or features that are not listed. 

22 FIG. 1 illustrates one embodiment of the present covers and covering systems. It 

23 shows membrane 10 (which may be characterized as a first membrane, a second 

24 membrane, etc., depending upon the context, as is trae of all of the present membranes), 

25 and flotation member 20 coupled thereto. Flotation member 20 (which may be 

26 characterized as a first flotation member, a second flotation member, etc., depending 

27 upon the context, as is true of all of the present flotation members) includes float 22 

28 (which may be characterized as a first float, a second float, etc, depending upon the 

29 context, as is true of all of the present floats), and float compartment membrane 24 
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1 (which may be characterized as a first float compartment membrane, a second float 

2 compartment membrane, etc., depending upon the context, as is true of all of the present 

3 float compartment membranes). While flotation member 20 is coupled to membrane 10, 

4 this arrangement may also be described by the fact that float compartment membrane 24 

5 is coupled to membrane 10. As shown in FIG. 1, this coupling may take place through 

6 the use of fasteners 12. Fasteners 12 may be any suitable mechanical connector, such as 

7 nuts and bolts; rivets; latches; screws; plungers; clamps; various combinations of pins, 

8 collars, and nuts; and the like. Such mechanical connectors may be made from any 

9 suitable material, or combination of materials, including plastic and metal, such as 

10 stainless steel. 

1 1 As shown in FIG. 1, the embodiment of the cover or covering system shown is 

12 positioned over a liquid-retaining structiires, such as a pond, defined by bed 14 and filled 

13 with some liquid 16. The surface of the liquid is denoted as 18. One embodiment of an 

14 anchor system 70 is shown in FIG. 1. This embodiment of anchor system 70 includes 

15 weighted member 72 (which niay be characterized as a first weighted member, a second 

16 weighted member, etc., depending upon the context, as is true of all of the present 

17 weighted members), which, in turn, includes weighted member membrane 74 (shown in 

18 the form of a tube and which may be characterized as a first weighted member 

19 membrane, a second weighted member membrane, etc., depending upon the context, as is 

20 true of all of the present weighted member membranes) and internal component 73 

21 (which may be characterized as a first internal component, a second internal component, 

22 etc.j depending upon the context, as is true of all of the present internal components). 

23 Anchor system 70 is coupled to edge 34 (which may be characterized as a first edge, a 

24 second edge, an inside edge, an outside edge, etc., depending on the context and 

25 particular application, as is true of all of the present membrane edges) of membrane 10 

26 and, more specifically, weighted member membrane 74 is coupled to edge 34 of 

27 membrane 10. The coupling may be achieved using any suitable means, including one or 

28 more welds, or any of the fasteners mentioned above. The type of welds that may be 

29 used include those created through the use of hot air, a hot wedge, a hot liquid such as a 

30 plastic or plastic-Uke substance, through extrusion, through the use of a chemical (such as 

31 a solvent), through the use of radio frequency or ultra sonic means, or the like. All of the 
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1 couplings described herein can be achieved using any of the permanent or non-permanent 

2 mechanisms disclosed above. 

3 Also shown in FIG. 1 is a plurality of gas-relief passageways that include gas- 

4 relief passageways 26. The number of the present gas-relief passageways that may be 

5 included in a plurality of gas-relief passageways varies in number, and will depend upon 

6 the application. For example, a plurality of the present gas-relief passageways may 

7 include 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 

8 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 

9 50 or more, deperiding upon the application. The present gas-relief passageways may be 

10 formed within the present membranes or float compartment membranes using, for 

1 1 example, any suitable drilling techniques (such as with a drill), cutting tools (e.g., a 

12 knife), punches, scissors, presses, and the like. In addition, the edges of the gas-relief 

13 passageways may be reinforced if suited to the application using, for example, grommets, 

14 reinforcing patches or welding-like material that may be placed around all or part of the 

1 5 passageway, and the like. 

16 As shown in FIG. 1, passageways 26 may be positioned within membrane 10 and 

17 adjacent to flotation member 20. Alternatively, these gas-relief passageways can be 

18 positioned within both flow compartment membrane 24 and membrane 10. The present 

19 gas-relief passageways can be structured so that gas rising above liquid 16 can flow 

20 unobstructed through the passageways when the embodiment shown in FIG. 1 is used. 

21 As used in this document, including the claims, a gas-relief passageway that is structured 

22 so that gas flows unobstructed through it when the cover or covering system of which it is 

23 a part is used means that the passageway is designed and created to be iised without a 

24 fastener or other obstructing device within it. In addition to flowing through the gas- 

25 relief passageways, gas may also flow through the openings through which fasteners 12 

26 are placed. This flow would not be unobstructed, however. 

27 FIG. 2 is a perspective view of another embodiment of one of the present covers 

28 and covering systems. Like the embodiment shown in FIG. 1, the embodiment shown in 

29 FIG. 2 includes membrane 10 coupled to flotation member 20. In this embodiment, 

30 however, flotation member 20 includes not only float 22 and float compartment 

31 membrane 24, but also float compartment membrane 25, As shown, float compartment 
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1 membrane 24 is coupled to upper surface 13 of membrane 10 rather than lower surface 

2 11, and float compartment membrane 25 is coupled to float compartment membrane 24. 

3 Fasteners 12 are used to couple membrane 10, float compartment membrane 24, and float 

4 compartment membrane 25 as just described, and welds (not shown for simplicity) are 

5 used to couple membrane 40, float compartment membrane 24, and float compartment 

6 membrane 25. FIG. 2 also illustrates gas-relief passageways 26 positioned Avithin float 

7 compartment membranes 24 and 25, and within membrane 10 on the opposite side of 

8 flotation member 20 from fasteners 12. 

9 As shown in FIG. 2, spaced apart from flotation member 20 is flotation member 

10 50, which includes float 52 and float compartment membranes 54 and 55. As shown, 

11 flotation member 50 is coupled to both membrane 10 and to membrane 60. More 

12 specifically, float compartment membrane 54 is coupled to upper surfaces 13 and 63 of 

13 membranes 10 and 60, respectively. Float compartment membrane 55 is coupled to float 

14 compartment membrane 54. Fasteners 12 and gas-relief passageways 26 are positioned 

15 within flotation member 50 in the same fashion as their position within flotation 

16 member 20. 

17 FIG. 2 also shows anchor system 70, which, in one embodiment, includes 

18 weighted members 72. As shown in FIG. 2, a given weighted member can include 

19 internal component 73 and weighted member membrane 74. Litemal component 73 may 

20 consist of sand, dirt, concrete, a slurry of any of these, or any other suitable material. 

21 One or more weighted members may make up a give anchor system, depending on the 

22 requirements of the application. 

23 As shown in FIG. 2, anchor system 70 is coupled to edges 15, 45 and 65 of 

24 membranes 10, 40, and 60, respectively. More specifically, weighted members 72 are 

25 coupled to edges 15, 45 and 65 of membranes 10, 40, and 60, respectively. Even more 

26 specifically, weighted member membranes 74 are coupled to edges 15, 45 and 65 of 

27 membranes 10, 40, and 60, respectively. As used in this document, including the claims, 

28 a thing (such as an anchor system, a weighted member, a weighted member membrane, 

29 or the like) that is coupled to an edge of a membrane may be attached to the membrane 

30 either at the edge of the membrane or near the edge of the membrane. 
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1 Although shown in FIG. 2 as being coupled to the edges of all three membranes, 

2 those of skill in the art having the benefit of this disclosure will xmderstand that anchor 

3 system 70 may be coupled to only one of membranes 10, 40 and 60 or to any 

4 combination of the membranes that is fewer than all of them. Thus, an anchor system 

5 consistent with this disclosure may be adapted to suit the particular application. 

6 Similarly, although shown in FIG. 2 as including seven weighted members 72, those of 

7 skill in the art having the benefit of this disclosure will understand that as few as one 

8 weighted member 72 may be a part of an anchoring system coupled to one of the present 

9 covers or covering systems, and alternatively, as many weighted members as are 

1 0 necessary for the application may be used. 

11 In another embodiment, which is also shown in FIG. 2, anchor system 70 may 

12 include one or more connectors 76 (which, individually, may be characterized as a first 

13 connector, a second connector, etc., depending upon the context, as is true of all of the 

14 present connectors), which, as shown in FIG. 2, may take the form of sleeves (which 

15 may be characterized as a first sleeve, a second sleeve, etc., depending upon the context, 

16 as is true of all of the present sleeves). Connectors 76 (which are only partially visible in 

17 FIG. 2) are shown in FIG. 2 as being coupled to edges 15, 45, and 65. Connectors 76 

18 may also take the form pipes, such as those made of plastic or metal. Although five 

19 connectors 76 are shown in FIG. 2, those of skill in the art having the benefit of this 

20 disclosure will understand that as few as one connector or as many as are needed for a 

21 particular application may be coupled to one or more of edges 15, 45, and 65. In one 

22 embodiment, anchoring cables 78 (which, individually, may be characterized as a first 

23 anchoring cable, a second anchoring cable, etc., depending upon the context, as is true of 

24 all of the present anchoring cables) may be placed through connectors 76 and used to 

25 secure connectors 76, and thus the embodiment of the present covers and covering 

26 systems shown in FIG. 2, to bank 60. More specifically, one or more anchoring holes 80 

27 (which, individually, may be characterized as a first anchoring hole, a second anchoring 

28 hole, etc., depending upon the context, as is true of all of the present anchoring holes) 

29 may be created in bank 60, into which one or more anchoring stakes 82 (which, 

30 individually, may be characterized as a first anchoring stake, a second anchoring stake, 

31 etc., depending upon the context, as is true of all of the present anchoring stakes) may be 
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1 placed and anchored in cement. As shown in FIG. 2, an anchoring cable 78 may be 

2 coupled to an anchoring stake 82 in order to secure the embodiment of the present covers 

3 and covering systems. 

4 As an alternative to anchor system 70, and as is known in the art, an anchor trench 

5 may be used as ai means of securing one of the present covers or covering systems to a 

6 bank. That is, a trench that may be any suitable distance from the liquid surface may be 

7 dug, the edge or edges of the membrane or membranes being used may be placed in the 

8 trench, and the trench may be backfilled with earth, concrete, or the like. The trench may 

9 be any Avidth and depth suited to the appUcation, such as being two feet wide by two feet 

10 deep. The trench may also extend along the bank any suitable distance. It will be 

1 1 understood that altematively, an embodiment of the present anchor systems 70 that 

12 includes weighted members 72, but not connectors 76, may be used in combination with 

13 an anchor trench to achieve suitable anchoring of the cover or covering system to a bank 

14 or other earthen structure. 

15 As another alternative to anchor system 70, batten bars may be used to anchor one 

16 of the present covers or covering systems to a bank or other structure. The use of batten 

17 bars, as those of skill in the art will imderstand, would involve effectively pinching one or 

18 more of the present membranes between one or more batten bars, and an underlying 

19 substrate, such as concrete. 

20 Elongated weights may also be used in conjunction with the present covers and 

21 covering systems to control rainwater drainage and collection. For example, one or more 

22 elongated weights 90 (which, individually, may be characterized as a first elongated 

23 weight, a second elongated weight, etc., depending upon the context, as is true of all of 

24 the present elongated weights) may fomi part of the embodiment of the present covers 

25 and covering systems shown in FIG. 2. Elongated weigjits 90 are positioned on upper 

26 surface 13 of membrane 10, and between flotation members 20 and 50. These elongated 

27 weights, which, for example, may take the form of tubes filled with sand, earth, etc., or 

28 any other suitable mass (even pipes made of suitably heavy plastic, metal, or concrete), 

29 are usefiil in creating channels (such as channel 92 shown in FIG. 2) within which 

30 rainwater or any other liquid resting on upper surface 13 of membrane 10 may flow. 
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1 Pumps or other mechanisms may be used to siphon off water collected as the result of 

2 using such channels. 

3 In use, the bottoms of flotation members 20 and 50 depicted in FIG. 2 will rest 

4 beneath liquid surface 18. The same thing will happen to the portion of membrane 10 

5 beneath elongated weights 90. Because the portion of membrane 10 located beneath 

6 elongated weights 90 will be pushed beneath liquid surface 18 in use, any gas that 

7 collects beneath the embodiment of the present covers and covering systems shown in 

8 FIG. 2 will migrate toward flotation members 20 and 50. Furthermore, because the 

9 bottoms of flotation members 20 and 50 will be positioned beneath liquid surface 18, that 

10 gas will have no place to go but up through either gas-relief passageways 26, or up 

1 1 through the openings through which fasteners 26 are placed. 

12 Membranes, such as membranes 10, 40, and 60 shown in FIG. 2, may be coupled 

13 together in any number and fashion best-suited to a particular application. Accordingly, 

14 the membranes may take on any suitable shape, including rectangular, triangular, round, 

15 hemispherical, etc., depending on the shape of the liquid-retaining structure being 

16 covered. The disclosed membranes, as well as the disclosed float compartment 

17 membranes, may be formed from any suitable material, including Hypolon, polyvinyl 

18 chloride (PVC), polypropylene, XR-5, high density polyethylene, plastic, geomembrane, 

19 geotextile. In addition, if properly treated, certain types of cloth, canvas, or paper also 

20 may be used. These same materials may be used for the disclosed weighted member 

21 membranes and connectors. The disclosed floats may be formed from any suitable 

22 material, incltiding foam, insulation, paper, plastic, an air- or gas-filled bladder (such as 

23 an inflated tube or bubble wrap), expanded or extruded polystyrene foam, polypropylene 

24 foam, polyethylene foam, and the like. These materials may be formed to size, or cut to 

25 size using, for example, any of the tools discussed above for use in forming gas-relief 

26 passageways 26. 

27 FIG. 3 is an elevational view of showing anchor system 70 coupled to edge 45 of 

28 membrane 40 (which is shown in FIG. 2). Specifically, FIG. 3 illustrates weighted 

29 member 72, and more specifically weighted member membrane 74, coupled to edge 45 of 

30 membrane 40. This coupling may occur through the use of any of the mechanisms 
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1 described herein, including welds, fasteners, and the like. FIG. 3 also illustrates 

2 connector 70 being coupled to edge 45 of membrane. This coupling may also occur 

3 through the use of any of the mechanisms described herein, including welds, fasteners, 

4 and the like. FIG. 3 shows hole 80, or earth anchors(earth screws) which may be dug to 

5 any suitable leVel (e.g., from one to ten feet), into which anchoring stake 82 has placed 

6 and anchored in concrete 85 (or any other suitable material). 

7 FIGS. 4A-G and 5A-G illustrate various embodiments of the manner in which 

8 the present flotation members can be coupled to the present membranes. More 

9 specifically, these figures illustrate various embodiments of how the present membranes 

10 and the present float compartment membranes may be coupled together using different 

1 1 attachment mechanisms. Although welds and fasteners are the attachment mechanisms 

12 disclosed in these figures, other attachment mechanisms, such as those disclosed herein, 

1 3 may be used if appropriate for a given application. 

14 FIGS. 4A and 5A illustrate flotation member 20 coupled to membrane 10. 

15 Flotation member 20 includes float 22 and float compartment membrane 24. As shown 

16 in both figures, float 22 is positioned between float compartment membrane 24 and 

17 membrane 10. In both figures, float compartment membrane 24 is coupled to upper 

18 surface 13 of membrane 10. FIG. 4 A shows that the coupling may be achieved through 

19 the use of welds 17, and FIG. 5A shows tiiat the coupling may be achieved through the 

20 use of fasteners 12. In both figures, membrane 10 and float compartment membrane 24 

21 form float compartment 27. This float compartment can be sealed using any suitable 

22 mean, including, for example, welds 17 as shown in FIG. 4A. As used in this document, 

23 including the claims, an enclosure that is sealed is one that is airtight and/or watertight. 

24 Thus, a float that is sealed within a membrane of some sort, or within an enclosure (such 

25 as a float compartment) would be free from water or air penetrating the sealed 

26 environment. Those of skill in the art will understand, however, that even sealed 

27 enclosures as described herein may, over the course of normal wear and tear, be 

28 penetrated by air or water, as it would be virtually impossible to ensure otherwise. 

29 FIGS. 4B and 5B illustrate flotation member 20 coupled to membranes 10 and 

30 40. In both figures, flotation member 20 includes float 22 and float compartment 
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1 membranes 24 and 25. As shown in both figures, float 22 is positioned between float 

2 compartment membranes 24 and 25. In both figures, float compartment membrane 24 is 

3 coupled to upper surface 13 of membrane 10 and to upper surface 43 of membrane 40, 

4 which is shown as also having lower surface 41. In both figures, float compartment 

5 membrane 25 is coupled to float compartment membrane 24. FIG. 4B shows that the 

6 above-described coupling may be achieved through the use of welds 17, and FIG. 5B 

7 shows that the above-described coupling may be achieved through the use of fasteners 

8 12. In both figures, float compartment membranes 24 and 25 form float compartment 27. 

9 This float compartment can be sealed using any suitable mean, including, for example, 

10 welds 17 as shown in FIG. 4B, 

11 FIGS. 4C and 5C illustrate flotation member 20 coupled to membrane 10. 

12 Flotation member 20 includes float 22 and float compartment membrane 24. As shown 

13 in both figures, float 22 is positioned between float compartment membrane 24 and 

14 membrane 10. In both figures, float compartment membrane 24 is coupled to lower 

15 surfaces 11 (in two locations) and 41 of membranes 10 and 40, respectively. FIG. 4C 

16 shows that the coupling may be achieved through the use of welds 17, and FIG. 5C 

17 shows that the coupling may be achieved through the use of fasteners 12. In both figures, 

18 membrane 10 and float compartment membrane 24 form float compartment 27. This 

19 float compartment can be sealed using any suitable mean, including, for example, welds 

20 17 as shown in FIG. 4C. 

21 FIGS. 4D and 5D illustrate flotation member 20 coupled to membrane 10. 

22 Flotation member 20 includes float 22 and float compartment membrane 24. As shown 

23 in both figures, float 22 is positioned between float compartment membrane 24 and 

24 membrane 10. In both figures, float compartment membrane 24 is coupled to lower 

25 surface 11 of membrane 10. FIG. 4D shows that the coupling may be achieved through 

26 the use of welds 17» and FIG. 5D shows that the coupling may be achieved throug^h the 

27 use of fasteners 12. In both figures, membrane 10 and float compartment membrane 24 

28 form float compartment 27. This float compartment can be sealed using any suitable 

29 mean, including, for example, welds 17 as shown in FIG. 4D. 
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1 FIGS. 4E and 5E illustrate flotation member 20 coupled to membrane 10. 

2 Flotation member 20 includes float 22 and float compartment membrane 24. In both 

3 figures, float compartment membrane 24 is coupled to lower surfaces 11 and 41 of 

4 membranes 10 and 40, respectively. FIG. 4E shows that the coupling may be achieved 

5 through the use of welds 17, and FIG. 5E shows that the coupling may be achieved 

6 through the use of fastener 12. In both figures, float compartment membrane 24 forms 

7 float compartment 27. This float compartment can be sealed using any suitable mean, 

8 including, for example, one or more welds 17 as shown in FIG. 4E. 

9 FIGS. 4F and 5F illustrate flotation member 20 coupled to membrane 10. 

10 Flotation member 20 includes float 22 and float compartment membrane 24. As shown 

11 in both figures, float 22 is positioned between float compartment membrane 24 and 

12 membrane 10. In both figures, float compartment membrane 24 is coupled to upper 

13 surfaces 13 (in two locations) and lower surface 41 of membranes 10 and 40, 

14 respectively. FIG. 4F shows that the coupling may be achieved through the use of welds 

15 17, and FIG. 5F shows that the couphng may be achieved through the use of fasteners 

16 12. In both figures, membrane 10 and float compartment membrane 24 form float 

17 compartment 27. This float compartment can be sealed using any suitable mean, 

1 8 including, for example, welds 17 as shown in FIG. 4F. 

19 FIGS. 4G and 5G illustrate flotation member 20 coupled to membranes 10 and 

20 40. In both figures, flotation member 20 includes float 22 and float compartment 

21 membranes 24 and 25. As shown in both figures, float 22 is positioned between float 

22 compartment membranes 24 and 25. In both figures, float compartment membrane 25 is 

23 coupled to lower surfaces 11 and 41 of membranes 10 and 40, respectively. In both 

24 figures, float compartment membrane 24 is coupled to float compartment membrane 25. 

25 FIG. 4G shows that the above-described coupling may be achieved through the use of 

26 welds 17, and FIG. 5G shows that the above-described coupling may be achieved 

27 through the use of fasteners 12. In both figures, float compartment membranes 24 and 25 

28 form float compartment 27. This float compartment can be sealed using any suitable 

29 mean, including, for example, welds 17 as shown in FIG. 4G. 
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1 Although FIGS. 4A-G and 5A-G illustrate the use of either fasteners 12 or 

2 welds 17 for coupling the present flotation members to the present membranes, it will be 

3 understood that fasteners and welds may be intermixed such that welds are used on one 

4 side of a given flotation member and fasteners on the other, or both welds and fasteners 

5 are used on the same side in an alternating or random fashion. 

6 FIG. 6 illustrates a close-up cross-sectional view of the position of gas-relief 

7 passageway 26 (which may be part of a plwality of gas-relief passageways not shown) in 

8 relation to other portions of membrane 10. FIG. 6 illustrates that by coupling membrane 

9 10 to float compartment membrane 24 in the manner shown, gas pocket 29 is created 

10 when the illustrated embodiment of the present covers and covering systems is used. Gas 

1 1 may collect within gas pocket 29. Because gas-rehef passageway 26 is positioned within 

12 membrane 10 at a location that is above at least a portion 19 of membrane 10 when the 

13 embodiment shown is in use, any gas from the covered body (note liquid surface 18) that 

14 collects above liquid surface 18 and within gas pocket 29 is allowed to flow unobstructed 

1 5 through gas-relief passageway 26. 

16 FIG. 7 shows a top view of one embodiment of the present covers and covering 

17 systems. In this embodiment, four membranes 10 are shown, each of which is attached to 

18 either a T-shaped membrane 60 or a T-shaped membrane 40. Also shown are elongated 

19 weights 90 and 90' (pronoxmced "ninety prime'*) positioned on the upper surfaces (un- 

20 numbered for simplicity) of each of the membranes shown. Elongated weights 90* are 

21 positioned on the upper surfaces of the membranes at angle c to elongated weijghts 90, at 

22 angle b to flotation members 50, and at angle a to flotation members 20. The present 

23 elongated weights may be positioned at any angle with respect to other elongated weights 

24 and/or flotation members that is suited for a given application. The float compartment 

25 membranes, the gas-relief openings, and the fasteners shown in FIG. 7 are not nxraibered 

26 for simplicity and ease-of-viewing. The same is true for the details of the anchor system 

27 70 coupled to the outside edges of the membranes. 

28 FIGS. 8A and B and FIGS. 9A and B illustrate that the present membranes may 

29 be provided with service openings at any suitable location within the membrane. This 

30 facilitates the ability of operators or users of the present covers and covering systems to 
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1 place the cover or covering system over equipment that already exists. It also allows 

2 workers to introduce new equipment to the liquid-retaining structure through the service 

3 opening. The service openings discussed herein may be positioned anywhere within the 

4 present membranes that is suited to the application. For example, placing one of the 

5 present service openings near one of the present flotation members may facilitate the 

6 ability of workers to walk on and work from the flotation member when introducing new 

7 equipment through the service opening or servicing existing equipment positioned within 

8 the service opening. 

9 FIG. 8A illustrates a partial view of one embodiment of the present covers and 

10 covering systems that includes membrane 10 and service opening 94 (which may be 

11 characterized as a first service opening, a second service opening, etc., depending upon 

12 the context, as is true of all of the present service openings) positioned within membrane 

13 10. Service opening 94 is defined by service opening edge 90 that is, although not 

14 shown, spaced apart from any flotation members, and pluralities of openings that may 

15 also characterize the illustrated embodiment. A flotation member in the form of floats 92 

16 is coupled to membrane 10 (specifically, to the lower surface of membrane 10 as 

17 evidenced by the dashed lines outlining floats 92) so as to elevate service opening edge 

18 90 above the surface of the body containing some liquid (not shown) over which 

19 membrane 10 is positioned. That is, floats 92 are coupled to the lower surface of 

20 membrane 10 so as to elevate service opening edge 90 above the surface of the body 

21 containing some liquid when the embodiment of the present covers and covering systems 

22 is used. Service opening membrane 96 (which may be characterized as a first service 

23 opening membrane, a second service opening membrane, etc., depending upon the 

24 context, as is true of all of the present service opening membranes) is coupled to service 

25 opening edge 90. In one embodiment, service opening membrane 96 may include 

26 multiple pieces of material affixed along different portions of service opening edge 90 

27 and to each other. In another embodiment, service opening membrane 96 may include a 

28 single piece of material. Floats 92 may be configured in the same way. That is, one or 

29 more floats 92 may be used to form the flotation member that is coupled to the lower 

30 surface of membrane 10 so as to elevate service opening edge 90 above the surface of the 

31 body containing some liquid when the particular cover or covering system is in use. 
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1 Alternatively, a single float 92 (which would make up one of the present flotation 

2 members) may be used, as shown in FIG. 8B. 

3 Using a service opening membrane in the way depicted in FIGS. 8A and B will 

4 prevent liquid from the body, or liquid-retaining structure, over which the particular 

5 cover or covering system is placed from finding its way to the upper surface(s) of the 

6 present membranes. This follows because the present service opening membranes (which 

7 may be formed from any of the same materials as the present membranes, and which may 

8 be coupled to the present service opening edges in any suitable fashion, such as using 

9 welds or any other suitable means discussed herein) can be dimensioned so as to dip into 

10 the liquid being covered. Adding to this the fact that a flotation member (such as the one 

1 1 shown in FIG. 8A in the form of floats 92) may be used to elevate any of the present 

12 service opening edges above the body it covers, the likelihood of liquid from the body 

13 getting onto the upper surfaces of the present membranes is minimized. 

14 FIG. 9A shows that multiple service opening weights 98 (which, individually, 

15 may be characterized as a first service opening weight, a second service opening weight, 

16 etc., depending upon the context, as is true of all of the present service opening weights) 

17 may be coupled to service opening membrane 96 (the weights are used to sink the service 

18 opening membrane) and spaced apart from service opening edge 90. Such weights may 

19 be usefiil in minimizing the effects of wind on the present covers and covering systems. 

20 As shown in FIG. 9B, a single float 92 (which would make up one of the present 

21 flotation members) may be used in placed of multiple floats 92 shown in FIG. 9 A. 

22 The present methods, in addition to including venting methods, include methods 

23 for creating a service opening in a liquid-retaining stracture cover or covering system. 

24 The benefits that can be realized fix>m providing the present service openings in the 

25 present covers and covering systems may also be realized by creating, or providing, the 

26 present service openings in existing liquid-retaining structure covers. Thus, a method of 

27 accomplishing thiis includes cutting the service opening in the cover, the service opening 

28 being defined by a service opening edge. The method, in one embodiment, also includes 

29 reinforcing the service opening edge. The reinforcing may include attaching a 

30 reinforcing material to the service opening edge. The reinforcing material may be made 
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1 from any suitable material, including any of those described herein for use as the present 

2 membranes. The attaching may include welding or applying an adhesive. In one 

3 embodiment, the method can include coupling one of the present flotation members to the 

4 lower surface of the cover around the service opening edge. Li another embodiment, the 

5 method includes coupling a service opening membrane to the service opening edge, 

6 either before or after reinforcing the service opening edge, or in lieu of reinforcing the 

7 service opening edge. In another embodiment, one or more service opening weights may 

8 be coupled to a service opening membrane that is coupled to the service opening edge. 

9 The service opening edge may be configured to be of any suitable size, including any 

10 dimension within the range of 1 square foot to 500 square feet, depending upon the 

11 application. For example, if a large piece of equipment needed to be installed in the 

12 liquid-retaining structure beneath an existing cover, but it is impractical for whatever 

13 reason to remove or lift the cover in order to effect the installation, one of the present 

14 service openings could be provided in the existing cover using this method to permit that 

15 installation. The service opening could be sized to fit the piece of equipment in need of 

16 installation. 

17 One of the advantages of present covers and covering systems is their cost- 

18 effectiveness. The present floats may have widths that are substantially less that the 

19 widths of the present membranes. This can reduce costs over systems such as those 

20 shown in U.S. Patent Nos. 5,400,549 and 5,562,759, which include modules with 

21 insulative enclosures that span nearly the entire width of the enclosing membranes. 

22 FIG. 10 shows membrane 10 as having width WM. FIG. 10 also shows float 22 as 

23 having width WF. Width WF may be any percentage of width WM that is sfuited for the 

24 application. For example, width WF may be 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 

25 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 

26 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 50 percent of width WM. Similarly, width 

27 WF may be not more 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,20,21, 

28 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 

29 46, 47, 48, 49, or 50 percent of width WM. Any of the present float and membrane 

30 combinations described herein may have these relationships in terms of widths. 
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1 FIG. 11 shows gas-relief openings 100 as an alternative to gas-relief passageways 

2 26. FIG. 11 illustrates membrane 10 coupled to flotation member 20, which includes 

3 float 22 and float compartment membrane 24. Float compartment membrane 24 is 

4 coupled to lower surface 11 of membrane 10 using welds 17. In coupling float 

5 compartment membrane to membrane 10, it will be understood by those of skill in the art 

6 that welds 17 can extend continuously along one or both of the edges of float 

7 com^jartment membrane 24 as evidenced by the dashed lines extending between two of 

8 the edges of membrane 10. Alternatively, welds at intermittent locations may be used. 

9 Gas-relief passageways 26 are positioned within membrane 10 and float compartment 

10 membrane 24 on the opposite side of flotation member 20 from fasteners 12. As shown 

1 1 in FIG. 11, width WF of float 22 is not more than 25 percent of width WM of membrane 

12 10. Membrane 40 is coupled to upper surface 13 of membrane 10 using fasteners 12 

13 positioned at intermittent, or spaced apart, locations. As a result, gas-relief openings 100 

14 are defined between membrane 10 and membrane 40. Gas that collects in gas pocket 29 

15 may pass through gas-relief openings 100. It is also possible for gas-relief openings to be 

16 created through the use of intermittent welds instead of intermittent fasteners. 

17 The steps that it takes to achieve the present covers and covering systems, and to 

18 place those covers and covering systems over bodies containing at least come liquid, 

19 make up different embodiments of the present methods, which include venting methods, 

20 and more specifically, methods of venting gas from a body containing some liquid. In 

21 addition, the present methods may also, depending upon the application, include 

22 positioning any of the present covers and covering systems over a body containing some 

23 liquid to allow gas from the body to vent to atmosphere around the outer (or outside) 

24 edge of at least one of the membranes used to form the cover or covering system so 

25 positioned. This may be usefiil in covering small-sided basins or tanks, for example. 

26 Advantageously, the present methods, covers, and covering systems may be 

27 utilized in any environment, and built to any size suited to the application. The 

28 membrane or membranes used may range in thickness from a few thousandths of one 

29 inch to several himdred thousandths of one inch thick. The float compartment membrane 

30 or membranes used may range in thickness from a few thousandths of one inch to several 

31 hundred thousandths of one inch thick. The materials used for the membranes, float 
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1 compartment membranes and the like may float when placed on a liquid, such as water, 

2 that is more dense than the material. In addition, the present covers and covering systems 

3 may be built to be large enough that it is possible for people to safely walk across them. 

4 All of the present covers, covering systems, and methods can be made and 

5 executed without undue experimentation in light of this disclosure. Additionally, while 

6 this invention have been described in temis of specific embodiments, it will be apparent 

7 to those of skill in the art that variations to the disclosed embodiments not specifically 

8 listed may be applied to achieve the present methods, covers, and covering systems 

9 without departing firom the scope of the invention. 

10 
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1 WE CLAIM : 

2 1. A covering system comprising: 

3 a first membrane; 

4 a first flotation member coupled to the first membrane, wherein the first flotation 

5 member includes a first float and a first float compartment membrane, and 

6 wherein tiie first float compartment membrane is coupled to the first 

7 membrane; and 

8 * a first plurality of gas-relief passageways positioned either: 

9 within the first float compartment membrane, or 

10 within the first membrane and adjacent to the first flotation member; 

1 1 wherein at least one of the gas-relief passageways within the first plurality is 

12 structured so that gas flows unobstructed through it when the system is 

13 used. 
14 

15 2. The covering system of claim 1, wherein the first float is sealed in the first float 

1 6 compartment membrane. 
17 

18 3. The covering system of claim 1, wherein the first float compartment membrane is 

19 coupled to either an upper surface or a lower surface of the first membrane, and wherein 

20 the first float is positioned between the first membrane and the first float compartment 

21 membrane. 
22 

23 4. The covering system of claim 1, wherein the first flotation member is coupled to 

24 the first membrane so as to elevate the first plurality of gas-relief passageways above at 

25 least a portion of the first membrane when the system is used. 
26 

27 5. The covering system of claim 1 , fiirther comprising: 

28 a second flotation member coupled to the first membrane, wherein the second 

29 flotation member includes a second float and a second float compartment 

30 membrane, the second float compartment membrane is coupled to the first 
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1 membrane, and fhe second flotation member is spaced apart from the first 

2 flotation member; and 

3 a first elongated weight positioned on an upper surface of the first membrane and 

4 between the first and second flotation members. 
5 

6 6. The covering system of claim 5, further comprising: 

7 a second elongated weight positioned on an upper surface of the first membrane at 

8 an angle to either the first flotation member, the second flotation member, 

9 or the first elongated weight. 
10 

11 7. The covering system of claim 1 , further comprising: 

12 an anchor system coupled to an edge of the first membrane, the anchor system 

13 comprising: 

14 a weighted member extending along and coupled to at least a portion of 

15 the edge of the first membrane. 
16 

17 8. The covering system of claim 7, wherein the anchor system further comprises a 

1 8 connector coupled to the edge of the first membrane. 
19 

20 9. The covering system of claim 8, wherein the connector includes a sleeve. 
21 

22 1 0. The covering system of claim 1 , further comprising: 

23 a service opening positioned within the first membrane, the service opening being 

24 defined by a service opening edge and being spaced apart from the first 

25 flotation member and the first plurality of openings; 

26 a second flotation member coupled to the first membrane so as to elevate the 

27 service opening edge above a body containing some liquid when the 

28 system is used; and 

29 a service opening membrane coupled to the service opening edge. 
30 

31 11. The covering system of claim 1 0, further comprising: 
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1 a service opening weight coupled to the service opening membrane and spaced 

2 apart from the service opening edge. 
3 

4 12. A covering system comprising: 

5 a first membrane having a width; 

6 a first float coupled to the first membrane, the first float having a width that is not 

7 more than twenty-five percent of the width of the first membrane; and 

8 a second membrane coupled to the first membrane so as to define gas-relief 

9 openings between the first and second membranes. 
10 

11 13. The covering system of claim 12, wherein the first float is sealed in a first float 

12 compartment membrane, and wherein the first float compartment membrane is coupled to 

13 the first membrane. 
14 

15 14. The covering system of claim 12, wherein the first float is coupled to the first 

16 membrane with a first float compartment membrane, wherein the first float compartment 

17 membrane is coupled to either an upper surface or a lower surface of the first membrane, 

18 and wherein the first float is positioned between the first membrane and the first float 

1 9 compartment membrane. 
20 

21 15. The covering system of claim 12, fiirther comprising: 

22 a second float coupled to the first membrane, the second float being spaced apart 

23 from the first float; and 

24 a first elongated weight positioned on an upper surface of the first membrane and 

25 between the first and second floats. 
26 

27 16. The covering system of claim 15, fiirther comprising: 

28 a second elongated weight positioned on an upper surface of the first membrane at 

29 an angle to either the first float, the second float, or the first elongated 

30 weight. 
31 
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1 17. The covering system of claim 1 2, further comprising: 

2 an anchor system coupled to an edge of the first membrane, the anchor system 

3 comprising: 

4 a weighted member extending along and coupled to at least a portion of 

5 the edge of the first membrane. 
6 

7 18. The covering system of claim 17, wherein the anchor system fiirther comprises a 

8 connector coupled to the edge of the first membrane. 
9 

10 19. The covering system of claim 1 8, wherein the connector includes a sleeve. 
11 

12 20. The covering system of claim 12, fiirther comprising: 

13 a service opening positioned within the first membrane, the service opening being 

14 defined by a service opening edge and being spaced apart firom the first 

1 5 float and the gas-escape openings; 

16 a second flotation member coupled to the first membrane so as to elevate the 

17 service opening edge above a body containing some liquid when the 

1 8 system is used; and 

19 a service opening membrane coupled to the service opening edge. 
20 

21 21. The covering system of claim 20, fiirther comprising: 

22 a service opening weight coupled to the service opening membrane and spaced 

23 apart firom the service opening edge. 
24 

25 22. A floating cover comprising: 

26 a first membrane; 

27 a service opening positioned within the first membrane, the service opening being 

28 defined by a service opening edge; 

29 a flotation member coupled to the first membrane so as to elevate the service 

30 opening edge above a body containing some liquid when the system is 

31 used; and 
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1 a service opening membrane coupled to the service opening edge. 

2 

3 23. The floating cover of claim 22, further comprising: 

4 a service opening weight coupled to the service opening membrane and spaced 

5 apart from the service opening edge. 
6 

7 24. A venting method comprising: 

8 coupling a first membrane to a first flotation member, wherein the first flotation 

9 member includes a first float and a first float compartment membrane, and 

10 wherein the coupling includes coupling the first float compartment 

11 membrane to the first membrane; 

1 2 forming gas-relief passageways either: 

1 3 within the first float compartment membrane, or 

14 within the first membrane and adjacent to the first flotation member; and 

1 5 elevating at least a portion of the first membrane: 

16 so as to cause the first membrane to float when placed over a body 

17 containing some Uquid; and 

18 so that gas from the body is unobstnictedly vented to atmosphere through 

19 at least one of the gas-reUef passageways. 
20 

21 25. The venting method of claim 24, wherein the coupling includes welding the first 

22 float compartment membrane to the first membrane. 
23 

24 26. A venting method comprising: 

25 coupling a first membrane having a width to a first float having a width that is not 

26 more than twenty-five percent of the width of the first membrane; 

27 coupling a second membrane to the first membrane so as to define gas-relief 

28 openings between the first and second membranes; 

29 placing the coupled first and second membranes over a body containing some 

30 liquid; and 
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1 elevating the gas-relief openings over the body so that gas jfrom the body is 

2 unobstructedly vented to atmosphere through at least one of the gas-relief 

3 openings. 
4 

5 27. The venting method of claim 26, wherein the coupHng the second membrane to 

6 the first membrane includes welding the second membrane to the first membrane. 
7 

8 28. A method of venting gas fi-om a body containing some liquid, comprising: 

9 placing a covering system over the body, the covering system comprising: 

10 a first membrane having an outer edge and a width; 

11 a first flotation member coupled to the first membrane, wherein the first 

12 flotation member includes a first float and a first float compartment 

1 3 membrane, the first float has a width that is not more than twenty- 

1 4 five percent of the width of the first membrane and a first float 

15 compartment membrane, and the first float compartment 

16 membrane is coupled to the first membrane; 

17 elevating portions of the first membrane above the body; and 

1 8 positioning the covering system to allow gas firom the body to vent to atmosphere 

1 9 around the outer edge of the first membrane. 



20 
21 
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23 
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ABSTRACT 



2 A covering system that includes a first membrane, a first flotation member 

3 coupled to the first membrane. The first flotation member includes a first float and a first 

4 float compartment membrane, and the first float compartment membrane is coupled to 

5 the first membrane. The covering system also includes a first plurality of gas-relief 

6 passageways positioned either within the first float compartment membrane, or within the 

7 first membrane and adjacent to the first flotation member. And at least one of the gas- 

8 relief passageways within the first plurality is structured so that gas flows unobstructed 

9 through it when the system is used. Gas-relief openings formed between overlapping 

10 membranes may also be utilized as avenues through which gas may escape to atmosphere 

1 1 from beneath the covers and covering systems. Venting methods are also disclosed. The 

12 covering systems and methods may be applied to control odor, algae growth, and heat 

13 loss associated with the retaining various liquids, while permitting for the controlled 

14 release of gases that are produced. 

15 
16 
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